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(57) [BJft] 

[fflft] n* S#tSAS i CI« 1 tJA**SS i C 
(0 00 1 ) #-#>ffi**lffi£U K«l±CCnStf:£ 
* * ^ + ;Wi 2tplit^^^t^l3 ifiW&M 




[«*jb i ] mffi<Dmj3&& (oooi) 27~#>ig 

ttB4tif AKf ba**c»J«3 ft. ■BBfc J: tfJ£W*?rr 

urea h u^^oflijwfciiyaafcjejsssn, ^fu> 
ft, froBnEwa^oanoBSflbw (ooon'* 

(0 0 0 1 ) *-#l>ffiT&&tt&&<D$tt&EiffltJ£ 
fiWa^f*JBrt©W3£ffl«tcj|5fiJESftfc» 1 3»«S©¥ 
«E**#«« i ¥z» Wf a L mTIB¥2f f*»*^c ii 

hte^flSi Lxcoy- vmmmt. 
RESftj^y- haffiH±, 

Hi, 

^©WJSB<kW4 5° -90' ©ftatttri»*«HCBB 

Sit it A 5 m -9 0° ©flEE*tt^lll*«2tCE«©¥ 

[t»3#B 5 ] bu S3 h U > ^(7)fig|5«m)IB^5Sp B 0 ^ta 

[M*Jg6 ] buIB h U>^CDJS«SWflJiB^2SttJB©* 
ffiK Wr*5ril*Jl2 CcSBtS©¥«f*^a. 
[I93JOS 7 ] (u IB h U > ^©WJ»T?©fft»fb»©B» 40 

r i j tc*tuigg|5-ccD^^bHioPJ?^ r 2 j tiJiOtb 

[393RJB 8 ] fufB h U > ^(Dffl'JSRroift^UiOKW 
tel 0-1 OOnmr*&lt#lil*fctt2«:gB«8©* 

*«ss©<Ei5tRJB<D±fc. ^A*4>4M*A«fbS*cfc 
0 a am 1 mmmomtmmzmm u r ^KiB»tn»o 

SlfflCDHtffiW* (0 0 0 1 ) *-**>fflr*4*z»f*a 
tRS^SE-rSSPlXSd, 50 
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BUSB*»#Sfi©^ffl±«: k affiOOD^fi^ (0 0 0 

1 ) ^-#>ffl-c**/v&a»©*<s«ftiba*j: 0 «c 

fi<t, 

BWBhU>^©rtS«:J!ftM{br4C<t«:J:0 

k» 1 (ommmz. m^m^mmommimcm 2 com 

[0 00 1 ] 

CDiEMMO S F ET^it^c 
[0 00 2] 

^^isjsiaa^niffitt^WjSi m 1 2 tc^-r 1- u 

>f^hI^*9-MOSFET <0J*«, KBBH35 9 
-8 3 7 4#£yfc) ^Jiig^ftr^ao HU>^y-h 
^s-7-MOSFET^n M¥^f*St5 2 0 ±0C n 
f^^-> + Jl/B2 l^RJcSft. nSxe^+^t;H 
2 l±CC P Mte^B2 2 3WftS3ft. 36tc, pS2ffi» 
n 2 2 ©rrS«««: n SkffitftH 2 3 &&f& 3 ft r i * a o 
X, n^S£»H2 3<hpM}i£ft!(Ji2 2^SilbTnMx 

+ jm 2 i ^31-ra h i/>^24^Msn, 

h U>^2 4»y- FSSfhBi/12 5^/rLTd<';^ 
i;n>fll2 6*J3t«3ft"C^i. *'J^'J3>1260 
±®Cc«K{tMffl 2 7 3&sjfJ«ES ft, HffcKJH 2 7 
^n®l£tS?f!2 3±CC«T^^H2 8^f^^ftTC^ 

a„ 

[0 00 3] CCt, h U>^y- h U>^2 4 

(DBfSXks mutter*) hU>?2 4<Oftm*Mitl>X 

vmitmm 2 5 *»j»ijBBSK:jg«b. 
has (*'J^'J3>126) 4Jf^ur h u>^y- 

hOS*m^^-ra o RUiS h U>^2 4CDaiJ?:6S 

^bTaxfi^cfcc^T, hpsmff^fi<iss-rarc<fe 

U>^2 4QfflOWcDBJ-fbBcr)/S3«:»< (Witf 5 
Onm) ?&&Sft*ft&. KfbiiS©ffi*rS]tR??tt^ 
ftc C ^> V 3 > «: teC » T «, b b > ^ 2 4 (DffliJSP t |5JD$ CC 
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[0 00 4] COWBSUfftTSfiftttlfi** WAfcfl* 
B8^2 - 1 0 2 5 7 9^$WCTBa^3hri^<bo C<D 

SA'7-M0SFET^S}f^^Ot^l) o C<D^ffi 
©Ig*H13-H2 14#IBU-C. l¥JffltC|»HH"rSo 
[0 00 5] HI 3tc^-Tct0tc, ®JStScDn + 

M^3W*S«3 0±tc. nSxt'^ + '>t;HI3 1 

3 2WtS 0 -e<Df& aSKKbSCCJc*) Pfrai3 
2±CC, »lM<b«W 3 3*^^-5. -Xlt. S141C 

* b y v -cc<fc 93nBMbBB3 20 

3 yoT—®ffl*»*uft:«, JSifWbJII 

I3 3^-7^^iLt, Jgj£tt^:*>*? (R I 

ti!3 1 KitT* b 1/>^3 4^MT^ 0 

[0006] m*x, mi bcc^tj^k:. siBrtbie 

B3 3 4»*a. jft»YbSE«:J:ti pS[«;1ttH3 2©±ffl 
5tO*hU>^3 4cr>rtWC, &2IMbJKB3 5*JgJ3E*r 
&o HK N »2KfbHB3 5±tc, ffl^y3>i36 
£Si 3BMbKB 3 7 i ^m^BiST^o 
[0 00 7 ] <£CDf£, Ull 6CC^T<^0tC. R I E&Ct 30 
J:9IH3i£{b))gJ13 7, mt>»V ^>Ji3 6MS2i 
<blfiH3 5*JB^a*t4^^^>^0, blx>=F3 4<E> 

»js»tc» 2 BHbRB 3 5 % ^ib^ »; 3 >ii 3 6 ac;» 

3&{b«B3 7 4lM FS^-^iUTgiU -fcOffi© 

[0 00 8] fbt, SI 7tC7nTJ:5K:. 
KJ:9 b U>^3 4CDJ&gpcr)^^^-g|J3 4 aCD^b^ 
V3>13 64x^>^it5. m^X, 0 18&C 
7jrTJ:5fc: t 7 *l«c<fc9»3«{bl«B3 7*Bfc*Lfc 

a. mmit&< f c£ j om4mmm3 8*. mt^»;a> 40 

H3 6CDi2KSG*H:l&< b 3 4 ©ftffi&tf pStftf; 
«(H3 2±tCjf^TSo 

[0009] 13 1 9 cc^-r J: 5 > Mft 'J >st 

fcj:9»bvy:3>B3 6*i**Uc»> C<D§P#Ct!& 
BMfcffiCC<fcO^-h«!<b«»3 94}|5Str5. 

# »J f J 3 >JB 4 0 , 4 1 cc J: 0 JlB^adbR-r. 

[0 0 1 0 ] b*>St*. 0 2 1 CCTSrJr^tc, plffiU 
II 3 2±©»4«{bBIB3 8tx^>y»*l/fc« l 

pSiffl«B3 2|*IK, f&IStfCDn* fflSMKB4 2*$0S 50 
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-ecom, iiRo'i2*y^'^>i4o, 41 

_Bc, »HMbffi«:J:D*5I8fblRB4 3*J^«EL, c<D 
^5 0tftfliB4 3RO'rr fflffi«»4 Z±«C, 7JU5B 

[0011] ^<Lt, n + S*«f*»S3 0±CC, « 
^W®^fiS3ti/cp^ffit5[B3 2Mn* Mffi»B4 2 
tcRil-T^ H/>*3 4**RW6n, C£>bU>^3 4 
Cc*5W*pSat»»3 2©*Jl(»tc, bB£{bM 
If 3 Qm'tmZtl&tt&fc* bls>?-34<D^-+- 
g|J3 4a*^tr*(D(t6<DSP^CC, »C^4B? J fb)SB3 8 

>14 0, 4 1**aS3*i> *±Btcr;l/5B4 4^fl| 
SM^/cISM0SFETWI6n5 o 
[0 0 1 2] «±»?HUcS6*(0*ffiK:J:t) % h 
3 4©JS»3^^-fflS:|»< fgUffiSP©3»»iaB ! &»< J# 
j$-T££ £ b U>^3 4C[>^-^-SI5^t?Jgffl 

i,&km&£itwj5±x£&ffiK{t%-zimcLx\,*tc 0 

[0013] 

<. WBE^JKl* hS^7-MOSF ET£ 

^{c$/^>4ftfflu~h u>^3 4®fiSBtc»"j0Er* 
cc, ^a©afbxatw»{fctt«<ojgfiR*stfi«*tt 

[0 0 1 4] -ecr, CCDffe?9cD@W«, hU>^^P^ 
[0015] 

ti, fl®<Dffi;#ft# (00 0 1 ) ^7-#>®r^)^)A^ 

HJ?tctb^< h u>^cD^g[5rcD)]S0cD^Wi^^bjSl 
i?:IA/c*i^I«(Digi-r^o 

[0016] 2 ccE»8(D*wtt. ^ i Mmm<D& 

taBonBtcrtHfiSSti, ^oJiJiBSS!gJSB©^n©ffl 

^fi*s (ooo i ) *-d<>ffl"c*i7\*a*<D**ss 

R<bS3R J: D ft £^<*«t££ . OTE**(*fflRO*ffi 

±cc^sn, mwomi5itL& (oooi) *>-#>m 
1 3s^o*»f*«« £ . «wa***««i £ * 
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[0017] ft3Ri(3 tcgaH8(D«eaw. 8»*« l CclBiS 
^0«JSPitt4 5 # -9 0° OAa%tt-r*a»f**6{B* 10 

[ooi8] m^mA^amcomm^, %mm2 tcEtt 

[0019] »*i5R:SII©*Wtt, »*a l «cBtl 
3R31 6 teKt&DRIHtt. M3&R 2 KE«©I69JK:*$W 5 
[0 02 0] m>£W7 CCE*C0iaW3:,_lll*a 1 

jgojjU? r i j tcjFtOJgas-ccD^KftJgcDK/l^ r 2 j 

[0021] ts*iM8 oce»g>*9J»* 1 

2 teEiJyoffeWcteW £iiuIB F u >*©M»r©«iffiKfc 

HcDflPPtel 0 — 1 O0nm-C*5*i«tSK*©S 

[0 02 2] §S*Ji9 CcEt8<D*93tt, 7s^S^<D^ 30 
■iUtaBW!iaWi©«I©l*tt# (0 0 0 1 )* 

--ijf>irr***«#«Et»j«'r*iBiia4, mib 
^iftiffioiii^, «ffi©n*tt*s (0001)* 
* *7^S»©iiMeiWHba*<»: 

Hi, WE^ftawi^ftiiiJtiiosirBa^fta 

JcV^NI^WtfftSCCiei 1 (DSffiB*, M§B¥^f*S« 

©HMfpjjtc»2CDmffiii*, ^n-^n^rsi^sxg 

i * fix. fc*»»«a©HJi#ffi HOSiit^. 
[0 0 2 3 ] 

[ftUB]M#*Bl. 7, 8tcE«S<D»WW:J:ntf, Wtit so 
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aBEa^C>A»*«»l*»Kfta«© (00 0 1 )*- 
#>B* F U>^C0jga5<hb, C0(OOO1)»-* 

(O-C— K©J»K<bXfI6Cj:«3 F U>*©IMa±K8FC/S 

[0 02 4] !»*3I2tClBiS<DlfeB^^ c kntf, FU>^ 

H»HW<fc UTflW- hMHfbMU F u>*<D«*c© 

[ 0 0 2 5 ] X, KfbilBWiE^ A##t^*feflBHbJi 
SR© (000 1 ) *-*>®£ F b>^£>/£9$£ U C 
0 (000 1) ^-^OMtc^tL/r^biia^Sl^ffl^r 

F U>^(D(PJjgBi l/ZcO-C— S©Jft»{fcXIItcJ: 0 h u 

> * (o®m t &Btv m ? a We* sy-F bjs £ 

[0026] tcEtt©*?B*C , 1 

fcEtt<0#MHOftUBteJW. 3Mftfi«<Hi*<D*ffl<fc F 
U>^<DffliJ§l5£te4 5" -9 0° 

t\ b\s>?o)®\ffi£j&^x'm2&*%<mte&&wiik 

[0 02 7] B«*JI4 tCEf8©«?8^ J:tiK, W#*I2 
CCEtSO^OffffliCttl^, ^f*BC0*ffii F 
<OffliJSS<fc(i4 5" -9 0° (Dffilt ; $:^:L--Cl^CD"C, h 

[002 8] M*JB5 tcE«8©*?S^ J:tiK, IS*^ 1 

lbfi^cD*ffi«:¥tfr*^cD"C, h u>^oiMSBiJ£SB 

[0 02 9 3 «*B6«:EttcD*i«ccJ:titf. ««a2 
CCEiRtDSKOffffl^JJPA, h U>^OKg|3«^3W*Jl 

[0030] IS*JI9 CCE«W>*W*c J:*itf t SS 1 IS 
CCJ:9. A*ft»©*ISflKfba*J:>3tt4»l3»«a! 

ffi^ffi* 5 (oooi) *~#>iBr&3^{*S«#ff5 

±{c, *B©n*ffi3W (0 00 1 ) *-#>ffir*>£/N 
*a»<o*tta«fba« i o a * 2 2smso*^i*/i 

ia»«ao[)*a»#«irt*«»fiS3na. 2 etc, 1 3ii 

Sr4Xg(CJ:t), HU>^©rtS€:J»»<bTS 
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[0 03 1 ] *<D*6*. »*JI2 teSB*S©^i*ti*«# 
[0032] 

A-7-MOSFET (SS^-MOSFET) ©KB 

[0 0 3 3 ] ffiffittJliO-CCDn* SMNSiiS i CII 
1 tt, i C (0 0 0 1 ) *-#>ffitaffit 

U 3&»ofi«tniT* + U7*a#5X 1 0 1 * cin" 3 fig 

3#«?fc«»3JvCt»£. nSxt* 
**S> + JWB2tt, + t'J7WixlO ,6 cm' 3 g 20 

^Zs+JimSJX. ++»J7^g^lxl0 17 cm- 3 gg 

-rt/JI 3 ©a® 4 3Wfr?*B 4ftr>"C^i. 

[0034] ^lasw-cra. n * awtsas iClil 

p^itr**^ + Jl/JB3©*B54K:4c$W£ 
9f3E««CCtt, *f»IHitbt<On* y-*««5*« 
»J«3*l, n* y-X«iS5«+ty7«S^l x l 0 

y-^«ia5tpS2xt:**^^jU»3«:fiiiLnS!x 
QSKSiSttMB (MSP) 6 ate.fctfpSSxtf fr + S' + Jl' 

ia3©^atcwf^fiffi (jssb) 6b^r^ 

[ 0 0 3 5 ] hU>*6<DrtSBCCtt, y-FWib 

ntc^ D ccr, y-n»BHbi«7«i ioows 

6CDffJ)ffi6 a&Cfig-r^i^^S 0 nmgKCWIt^- 

3#3OOnmge0»^- h^B£{t!I7 bfrfcfc 
3 y-h*M8HbHI7ttrr y-^flifS5±tC 

3#3 0 0nmgKiCJS< i-otl^o 
[ 0 0 3 61 X, y-h««B8tt. y-h^H$^tM7 
U 'J l r -7"b/cHt 1 CD* 'J ^ >; ^ >Jf 8ail 
2©#'J^'J3>18 ba>6ft£„ h*ffiJ18±tC 
B\ »3**1 */mBK©HNMft*JB93WEBSnrc^ 50 
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3 JBRI««JH9±*d2ft)fcn* y-*««5 
(D^MteJ:tfpaxtr^ + ^ + Ji/IH3©^ffitctt % Iffl 
0«ffi»iL-cc?>y-^SffiB l 0*siBB3*i k ccDy 

JH3(C^c8LtC^ c n* SaSMSfiS i CS^ICD 
mffimz, RIS«l«:«-ram2©*fi5HiL/T©KU 

[0 0 3 7] CCD h U>f y->S^*7-MOS FE T 
KiftK* hU>^6©ffliM6 a©y- h»BMbJK7 a 
ii»l>fc*tC|HSK£{a<T-# (WAtf2V) , 

h U>^6©JsdB6 bCD-y- HS&B£fbJS7 b 
tcy-h- KU>f>H<DIiEE*iS< (m«5 0 0VH 

±) "C£6o 

[0 03 8 ] CCD h U >^y— h l^W-MOS F E T 

■$\ 02CC7n*T <k*>lC % ^ffiOffi^a^ (0 0 0 1 )^7 
-#>MT^6ffiffitn:cDn + S*«taS i C»Sl£ffl 
It^ D ^b"C, *(DiT SS^lSSS iCS^lCDR® 
CC, +t»;7SB^l XI 0 1B c m- 3 ffSrif 5^1 0 
/imSacDnSitr^+^ + ;Hi2i. *tV7SB# 
1 X 1 0 17 cm- s tmXB$&2 jzmflK^p^Xt* 

[0 03 9] COJ:9tcO"C, n f SWlaSiCiS 
1 t nSUnf* -r JVM2 <ta>6#£¥«f£Stg 1 4 
H^T, H 3 tc^-T cfc^tc, p§2xb'£* 
t/tJH 3^17X^12^1^^^ >i£A£CC 
^O^MCD** »J7iS^ 1 x 1 0 19 cm- 3 Hgt^ 

[0040]^, S4tC7^TJ:^^. -7X^1vtl3£ 
fflC»TRjett-r*>iv^>y (R I E> ffitCctO. n 
* V-"XMi5ipMit^t>'t^l3^1ILn^ 

cDhW>?-6^. p^xt'£ + ^*U-8 3<DatWcgB: 
ttffljffi («PJW) 6 a*>cfcO'pSxt:^+>'^Jl/@3CD* 

[0 04 lliC^ @5^t <fcMC 7X^jl3 
J»BMbffitcJ:0y-h»BMb)«7S:l l 

o o c cr 5 B#raisKcD— s^iftsif bxscc <t o jf^-r 

a, COJSftKfbtciO b U>=f-6CDffliJffi6 a«c(4iB^"4 
/I3#5 OnmflKcDSC^'- hf»^bM7 ai, hU 
>^6CDJStB6 b«:(4g"rSJ¥S^3 0 0 n mflfiCD/* 
l»y-HI!lBMb«7 b^JBStStiS. ?60c, n* y- 

fbM7 c3W»«3ti-S. 
[0 042] m>X* 06&C^-Tcfc5OC, hU>^6l^I 
I lSriS2^ , ;^J3>I8a, 8btCcfcOHB^ 

#'Jt"j3>l8a, 8 b±*ft*tey- K»H{bH[7 
±CC, CVDffitc<fcOHPatB«fB9*)K/?KU, y-^a 
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»ffi-TSii4>«:, n* SHUfiAS i CSS 1 ©JIWK: 
KW>««»1 1*$J*U hU>^'-hSSiC 

[0 04 3] COct 5 &C#^tttfiJ<D h 1/ h§?.>< 
7-MOSFETtlt 3S3MSAS i CStg 1 (31 

imm^ommm) in + i*us i c««i±k: 

ff2/S3ft/cn^xfc'2*V*Jl/If 2 1 aS^MOl^ffi 10 
inJf) CD— JBCcrfllfltSti, j&onaxt^+^f;H 
2 0^ffi©ffi#{4# (0 0 0 1 ) ^-#>It*^ 
AX0i»@A£<ba3R J: U fc4^3M*S« 14i, ¥3» 
MIUOSIitcM^ti, (0 0 

0 1) ^-^'l/ffi-CA-SAN^A^O^lfeA^taSJcO 
ftSpSxt:>tS/t;H3 (SI2?9«S<B^»{*Ji) 

V-^5i p Ix 1 4i + 1 ;H 3 ill l/*8ft 

isi4^u, psiitf^*^-^ji/jB3<DHffitcaie 20 

fcflWffi (flWffl) Bate±O f pSl:£fc:**t/ + ^»3©« 

U > ^ 6 Offl'Jffl 6 a "*y £i?J&ffi 6 b" CCJB'flt'S *v V 
U>^6cDfBiJ®6 a"T tb^h U>^6CT>JSffi6 

{bJS7 <!:, h 6 4**- b&SUtBL7<Dft 

H 3 J: n ♦ y - * {gig 5 mm Cc JBfiE S ttfc y - 

aSffiKcj|?RR5nfcFU>f>«ffiB 1 1 <^2<D«ffiJi) 30 
£*fil*.Tt>4. 

[0 044 ] <fcot\ FU^6©*II6aTOpIx 
fc'£*V* Jl/«3(DSlffi#?- + *^itt-^"C, y-X- 

K j:b^ hU>^6 Oil® 6 b "CCDSSJIO^^lf < tt o T 

V) , L*pfc h U>^601I6 b<D^- h^B$fbH7 40 
b^lll^c^cy-h • F L'4>Iffl©iStE J S:iS< (#)* 
tf5 OOVfiUb) r^SiifeCcattSa^iSSETtlS 

fctf>* y-* • hmoWEEtfrtLtr*. h 

U > ^fiKfifcHUB b T I > 4 <DT* >|gji£f& < T- # 4 . 
X, IWfca§DWj«C^A«^A»^bejR© (000 
1) *-**>H&FU>*6<Dlgffl6b<hU C<D(0 
0 0 1) ^-^K^ffl^giST'BSfbjlS^iil^ia^ FU> 
^6 ©ffliJHG a <b U/c©-C— S©J»»<tXSCC <fc 9 FU 
>^6<DIPJJE6 a£JStS6 bT'JSSrt*;** < Sfc48&B! 50 
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fbiBi7 4}i5iar#a. bp*3, m{biB©«»5MP* 
— aosiBJfbxgccctoiifiS'rsci^**. -eoi* 

S-ii4C£#"Ci*4 0 

[0 0451X, A*A*©*teA^Ui*<fc 0 &4 n 

* s^as i casi (* i a»«sa©iEataJB) <£>± 

*c. A*^CD#^ B s ^<bg^J:0^^n^xt^^^ 
+ (Hl^S^cD^igJAa) «Ltn^xf 

^Vt;H2©ai©M35» J (0 0 0 1 
fflr*«*W*«Bl (*1I8) . **t* 

Sffi 1 4 <DgtS±CC % aSOffi^fii^ ( 0 0 0 1 ) -h- 

n f y-X««5 1 a»«SO¥3H*««) 
(S2Ig) , n + V-Xi«5ipSxt^tVt^ 
■ 3«rftfflb**#ai«l 4CC*L, ^piit^ 

V-Wb®3<D«ffite¥fffcJSM6 b£*tT4 hb>^6 

«:»J5R0 (»3is) . h e©rt»t«awbr* 

=^6cD^S6b*r©K/i^*wtriy*- neatKtor 
<Dir- vmmtmi znmc (S'4xa) . h u>^6 

rttcteW^y- HJ»»{bR7(DrtlB!«cy- h*ffi»8 

pSxt^+^t^iSSffifect^n* V-X^ 
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